Background: Acupuncture is a rapidly growing medical specialty worldwide. This study aimed to analyze the acupuncture publications from 1988 to 2015 by using the Web of Science (WoS) database. Familiarity with the trend of acupuncture publications will facilitate a better understanding of existing academic research in acupuncture and its applications. Methods: Academic articles published focusing on acupuncture were retrieved and analyzed from the WoS database which included articles published in Science Citation Index-Expanded and Social Science Citation Indexed journals from 1988 to 2015. Results: A total of 7450 articles were published in the field of acupuncture during the period of 1988e2015. Annual article publications increased from 109 in 1988 to 670 in 2015. The People's Republic of China (published 2076 articles, 27.9%), USA (published 1638 articles, 22.0%) and South Korea (published 707 articles, 9.5%) were the most abundantly prolific countries. According to the WoS subject categories, 2591 articles (34.8%) were published in the category of Integrative and Complementary Medicine, followed by Neurosciences (1147 articles, 15.4%), and General Internal Medicine (918 articles, 12.3%). Kyung Hee University (South Korea) is the most prolific organization that is the source of acupuncture publications (365 articles, 4.9%). Fields within acupuncture with the most cited articles included mechanism, clinical trials, epidemiology, and a new research method of acupuncture. Conclusion: Publications associated with acupuncture increased rapidly from 1988 to 2015. The different applications of acupuncture were extensive in multiple fields of medicine. It is important to maintain and even nourish a certain quantity and quality of published acupuncture papers, which can play an important role in developing a medical discipline for acupuncture.
Introduction
Academic publication is a key factor in the successful development of a medical specialty or discipline. Acupuncture has attracted significant attention and research since its introduction to the Western world and it has become a rapidly growing medical field in academic publications. 1 To the best of our knowledge, there are few bibliometric analyses used to examine the profile of publication activity related to acupuncture. Knowing the trend of acupuncture publications will be helpful in better understanding the acupuncture academic research and its applications.
Web of Science (WoS) is a powerful research database officially functioning since 2004 by the Thomson Scientific and Health Care Corporation. The WoS database contains not only the affiliation of all authors, but also provides the citation number of published articles. Additionally, WoS provides access to Thomson Reuter's multidisciplinary databases of bibliographic information such as the Science Citation IndexExpanded (SCI-E), Social Sciences Citation Index (SSCI), and the Arts and Humanities Citation Index and Journal Citation Report (JCR).
2e4 Ultimately, WoS is a powerful web interface providing access to citation databases.
The aim of this study was to analyze the acupuncture publications from 1988 to 2015 by using WoS database to understand the current status of acupuncture research and its applications.
Methods
The WoS database was accessed through Taipei Veterans General Hospital Library website on March 10, 2016. In the first stage, "acupunctur*" OR "electroacupunct*" OR "acupoint*" OR "acupressure*" were combined to search worldwide acupuncture publications by Title. Publications in the SCI-E and SSCI from January 1, 1988 to December 31, 2015 were searched, including all article types. Then, publication types, including articles, letters, reviews, proceedings papers, editorial materials and notes were included in the second stage analyses. Publications of meeting abstracts, news item, corrections, correction addition, book chapters, book reviews, reprints, and biographical items were not included. WoS subject category, authors (including all authors), and organization/institute which published articles and the journal name of published articles were analyzed.
In order to analyze the citation number of published articles, we also obtained the citation number of each paper from WoS. The JCR impact factors (2014 version) were performed, after which the top ten most cited articles were calculated from 1988 to 2015.
Results
Using a comprehensive search of the WoS database, which included articles published in SCI-E and SSCI journals, we found a total of 8490 articles published about acupuncture worldwide during the period of 1988e2015. After excluding meeting abstracts, news items, corrections, correction additions, book chapters, book reviews, reprints, and biographical items, 7450 articles were included in the final analysis. Table 1 shows the list of top ten prolific country/areas of articles published about acupuncture. The People's Republic of China (2076 articles, 27.9%), the USA (1638 articles, 22.0%) and South Korea (707 articles, 9.5%) were the countries responsible for the most published articles. Annual articles published from the field of acupuncture rapidly increased from 109 articles in 1988 to 670 articles in 2015.
According to the WoS subject categories, 2591 articles (34.8%) were published in the Integrative and Complementary Medicine category, followed by Neurosciences (1147 articles, 15.4%), General Internal Medicine (918 articles, 12.3%), Clinical Neurology (745 articles, 10.0%), and Anesthesiology (402 articles, 5.4%) ( Table 2) . Interestingly, 233 papers (3.1%) were published in the subject category of Veterinary Science. The top-most five prolific authors in the field of acupuncture publication included Ernst E (Edzard Ernst, UK), Lee H (Hyangsook Lee, South Korea), Park HJ (Hi-Joon Park, South Korea), Lin JG (Jaung-Geng Lin, Taiwan) and Lee MS (Myeong Soo Lee, South Korea) ( Table 3) . According to cited numbers from 1988 to 2015, the fields with the top ten most cited articles included mechanism (5 articles), overall introduction (especially in epidemiology) (2 articles), clinical trials (2 articles), and a new research method of acupuncture (1 article) (Table 6 ). Besides, the mean impact factor of journals focusing on acupuncture from 1988 to 2015 was 3.06 ± 4.42 (Table 7) . The mean impact factor of published journals in 1993e1998 was 4.73, significantly higher than that of other periods (from 3.29 to 3.60).
Discussion
Currently, due to the electronic publishing system, we can easily obtain information about academic publications from a medical specialty/discipline through the World Wide Web, and can make international or domestic comparisons of research productivity among countries/institutes, so as to realize the future direction of academic research. PubMed developed by the National Center for Biotechnology Information, part of the USA's National Library of Medicine, is a free, on-line and widely used system for literature searches. However, no citations of publications and co-authors' affiliation were provided in PubMed. Scopus developed by Elsevier in Netherlands, Google Scholar developed by Google Inc. in the USA, and WoS by the Thomson Scientific and Health Care Corp. in USA all can provide strong literature searches and citations of publications. 2e5 The Impact factor in JCR developed by the Thomson Scientific and Health Care Corp. has been garnering more attention in recent years as a measure of journal quality, but its impact on academia is seldom demonstrated.
6e10 Thus, we used WoS database and impact factor of journals from JCR to evaluate the acupuncture publications in this study to bridge their deficiency.
Our results showed that China and South Korea were the most active eastern countries in acupuncture research and publications, while the USA and England were the most active western countries for acupuncture research and publications. Besides, China, South Korea and USA are the major countries with agencies contributing funding to acupuncture research, according to the WoS database. This phenomenon may create a situation where elevated resource input of a country may influence the results of acupuncture publications.
According to our results, acupuncture publications are distributed among several medical disciplines including internal medicine, neuroscience, anesthesiology, obstetrics and gynecology, and rehabilitation. These diverse areas suggest that the actions and applications of acupuncture are extensive, and impact a variety of practice areas. 11 Besides, acupuncture is also applied to veterinary sciences, which may indicate that animal models utilized for acupuncture research were popular. 12, 13 Bibliographic analyses of publications have been used to assess the scientific status of disciplines, research institutes and participating scientists. Our results showed that most of the acupuncture publications were generated at university departments or university affiliated/teaching hospitals which were responsible for teaching, research and clinical services. For example, Kyung Hee University is the most prolific organization for acupuncture publications. This may result from the national support and promotion of traditional Korean medicine due to higher clinical demands 14 and the increasing emphasis of traditional Korean medicine education programs in Korean medical schools. 15, 16 Therefore, the cooperation of teaching, research and clinical services fellows in the field of acupuncture may be important for acupuncture research and publications.
From the top ten cited acupuncture articles from 1988 to 2015, the resulting array of articles included the neural mechanism of acupuncture (5 articles), clinical trials or applications of acupuncture (4 articles), and a new research method of acupuncture (1 article). Based on these articles, the trend of acupuncture will be spurred by public interest and concern in the future, and will focus on acupuncture guidelines for specific diseases based on high quality clinical trials, and improved elucidation of acupuncture mechanisms. Our study confronted a limitation in that we used the key word "acupunctur*" (or "electroacupunct*" or "acupoint*" or "acupressure*") in searching SCI or SSCI publications. Certain publications might be underestimated because articles from non-English publications or some acupuncture-related techniques (such as moxibustion) were not included. However, it is quite acceptable to find most articles utilizing the customary WoS database methods.
In conclusion, our research showed that publications focusing on acupuncture increased rapidly from 1988 to 2015. The diverse applications of acupuncture in the articles were extensive, encompassing multiple fields of medicine. Overall, it remains important to maintain a certain quantity and quality of published acupuncture papers, which play a key role in developing a medical discipline for acupuncture.
